Abstract: Some studies have shown that urine samples might represent a potentially valuable source of DNA. However, these studies used urine samples directly obtained from individuals, but never used samples dropped in the field. In this note, we assess the potential of urine samples collected in snow for species and individual identification in Canids. 
The development of noninvasive genetic sampling is increasingly important to field biologists as the methods offer new ways to answer elusive questions in conservation biology and behavioural ecology. Mitochondrial DNA (mtDNA) sequence variation allows for species identification, and nuclear DNA (microsatellites) polymorphism can be used to identify individuals. Hairs and faeces are the most commonly used source of DNA for noninvasive mammal studies. mtDNA is relatively easy to amplify via the polymerase chain reaction (PCR) from such samples, but the very low DNA content of the extracts makes the analysis of nuclear DNA difficult and can lead to genotyping errors due to allelic dropout and/or PCR artifacts Goossens et al . 1998) .
Some studies have shown that urine samples might represent a potentially valuable source of DNA (e.g. Boom et al . 1990; Marklund et al . 1996; Yokota et al . 1998; Vu et al . 1999) . However, these studies used urine samples directly obtained from individuals, but never used samples dropped in the field. In this note, we assess the potential of urine samples collected in snow for species and individual identification in Canids.
A total of five urine samples (U1 to U5) were collected in snow along canid tracks in the Mercantour National Park (Maritime Alps, France) and preserved at -20 ° C during one to 12 months before DNA extraction. A last sample (U6), preserved at ambient temperature, corresponds to a piece of larch bark on which the presence of canid urine was suspected.
To precipitate DNA and/or to pellet cellular remains from 15 mL of melted snow samples, we added 1.5 mL of sodium acetate 3 m (pH 5.2) and 33 mL of absolute ethanol. After incubation overnight at -20 ° C, we centrifuged the mixture (5500 g , 35 min, 6 ° C) and discarded the supernatant. The pellet was then subjected to a classical DNA extraction using QIAamp Tissue Extraction Kit (Qiagen). For urine on tree bark, we used the QIAamp DNA Stool Extraction Kit (Qiagen). Bark pieces were vigorously vortexed in the buffer ASL and subsequently centrifuged. The supernatant was subjected to DNA extraction following the suppliers' instructions. To detect whether contamination of samples with exogenous DNA had occurred during the extraction procedure, tubes without samples (extraction negative control) were treated identically through both the DNA extraction and amplification.
A part of the mitochondrial control region (about 360 bp) was amplified by the PCR method using the primers L15995 (called ' forward ' in Taberlet & Bouvet 1994) and H16498 (Fumagalli et al . 1996) . Six microsatellite loci (Mellersh et al . 1997; Neff et al . 1999 ; see Table 1 ) were used to test individual identification. Because we suspect that urine samples have low DNA quantities (like scats or hairs), we may expect allelic dropout during the microsatellite analysis. Eight repetitions (multiple-tubes approach; Taberlet et al . 1996) were performed for each individual and for each locus to estimate the rates of successful PCR and allelic dropout. For two individuals, we performed additional experiments using a 10 × diluted DNA extract as template for three out of the six loci (individuals are heterozygous for these loci). For all samples, mtDNA was successfully amplified and sequenced. Five of the samples were identified as wolf (U1 to U5) and one sample as domestic dog (U6). For microsatellites, the screening of six microsatellite loci has revealed that nuclear DNA can be amplified with good success (see Table 1 ) except for one sample. However, the eight repetitions clearly showed that some samples contained more than two alleles (Table 1) . This indicates the mixing of urine from more than one individual, which is consistent with field observations showing that several canids could deposit urine at the same place. Concerning the rate of successful PCR (successful amplification rate, SAR) and of allelic dropout (allelic dropout rate, ADR), they greatly varied between the two samples ( Table 2) . For the first one (U1), the SAR was 100% and the ADR was very low (4.2%). However, when we diluted 10 × the extract products, the reliability of individual identification decreased greatly (SAR decreased to 87.5% and ADR increased to 82.1%). For the second sample (U2), SAR and ADR are, respectively, drastically lower and higher than for the first sample (both undiluted and diluted extraction product; see Table 2 ).
This pilot study clearly demonstrated that urine collected in snow represents a valuable source of DNA. However, the total Table 1 Alleles observed in each sample over the six microsatellite loci (eight PCR per locus) using urine collected in the field as a source of DNA. The species (wolf or dog) identified by mtDNA sequences is indicated in brackets. The per cent of successful amplified loci is shown in the last line of the table. Underlined alleles correspond to alleles that appear more than three times among the eight repetitions of the multiple-tubes protocol U1 (wolf ) U2 ( amount of DNA is highly variable and can be very low. Thus, we highly recommend the multiple-tubes approach . Another potential difficulty comes from the fact that several individuals might urinate in the same place, so we also recommend collecting a snow sample only when it comes from a single individual according to snow tracks. Although microsatellites are very informative type of markers (Tautz 1989) , the need for prior sequence information to produce locus specific primer sets is a major limitation. The method presented here provides an alternative approach for the isolation of microsatellite loci in any organism and eliminates labour-intensive library constructions, screening of libraries and the maintenance of the colonies. The approach combines amplified fragment length polymorphism (AFLP) marker generation together with an enrichment step and applicable to all organisms. AFLP fragments were generated with Eco + 3 and Mse + 3 and then were enriched separately using a biotinylated target repeat oligonucleotide on the streptavidin coated magnetic beads. The eluted fragments were re-amplified in the presence of [α 32 P]-dATP using the same set of selective primer combination and separated on a DNA sequencing gel. The bands were cut-off from the sequencing gel, reamplified and purified. The relatively long fragments containing both the MseI or EcoRI restriction sites were directly sequenced using either site selective primer. The genomic DNA isolation of a durum wheat cultivar, 'Selçuklu-97', was performed according to Saghai-Maroof et al. (1984) with some modifications. The reaction steps, components, the adapters, and the primers of AFLP marker generation were essentially the same as Vos et al. (1995) with some optimizations below. Pre-selective amplification was performed using Eco + A and Mse + A primers (20 cycles of three steps at 94 °C for 30 s, 60 °C for 30 s, 72 °C for 1 min). Selective amplifications were performed in the absence of [α 32 P]-dATP using AFLP primer combinations in Fig. 1 (11 cycles of denaturation at 94 °C for 30 s, annealing at 65 °C (-0.7 °C/each cycle) for 30 s, extension at 72 °C for 1 min and additional 24 cycles of denaturation, annealing and extension at 94 °C for 30 s, 56 °C for 30 s, and 72 °C for 1 min, respectively). Each selectively amplified polymerase chain reaction (PCR) product was enriched according Fisher & Bachmann (1998) with the following changes: streptavidin coated magnetic beads (Streptavidin S-2415; Sigma Corp., MO) of 300 µg suspension was equilibrated in 20 µL of 6× SSC. The hybridization complex was formed by incubating 30 pmol of 5′-end biotinylated (GA) 9 oligonucleotide with 20 µL of selectively amplified PCR products in a final volume of 50 µL (in 6× SSC) for 5 min at 94 °C. The samples were loaded on beads, allowing streptavidin and biotin association for 15 min at 25 °C. The immobilized DNA hetero-duplexes were washed twice in 500 µL 2× SSC, 0.1% SDS, after incubation for 5 min at 25 °C, continued washings were twice in 1× SSC at 25 °C and twice in 1× SSC at 47 °C for 2 min. The single stranded 'GA' enriched AFLP fragments were eluted in 10 µL PCR water after 15 min incubation at 25 °C, in two steps. They were reamplified separately using the same AFLP primer combinations used prior to enrichment, in the presence of 0.1 µL [α 32 P]-dATP (3000 mCi/mmole) in a final volume of 20 µL, containing 10 µL eluted DNA, 50 ng of each primers, 3 mm Mg +2 , 0.2 mm of each dNTP, 75 mm Tris-HCl, pH 9.0, 20 mm (NH 4 ) 2 SO 4 , 0.01% Tween-20 and 1 U Taq DNA polymerase
